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"11'"1Jl ...... to .. - C09tr.uot 
~ ......... 1. or ooU.a.pelble 
taU 8 ( ..U.aa akecl). 
C0~1FIDENT1Al 
£R '11 mEt. YE&T .. OF A :.a?:• :ROO IE! f'RoacTIU! 
rnr cO'..J.Atr'SIBlE trm tAILS 
(Laboratoey DollE,t~&tiOZL ~11) 
1. 
'l.l\U t'ep011; oown ~Gb" t 1 ec e o.f a f...U. •o&l• 2etfl" .ro-.t. 
ps-ojM111:&. (4e.ipate4 ln the J.atona.tory aa proj•atl~ .....,_ ll 1'.-
pWYS.wa) WS.tb tour •lfftlr-ent coUa.pa1bl• t&ll•• fhe pvpoM of the 
t.lttl ._. to ......-. tho 4ft.r; ~ttioientt fer tb1t l'n.1.nU.. ut~ltlg 
.uh ot 1t!w oollapJlbb; Wla with ~ draf.\ f0Gft1o1«lt £or o.. 
a.otlle Ulb\S 1'te or1Q;1Dal t!zc4-ooftn tai11 ll} M1d to <1et~ t~ et-
n.ot of tM oo11A~"t'-'bl• typ• taU. 0:1 'the oon"•~ .. aure 1ocat1an. 
a. 
the teata were OOilft.uotsft 1n the 1-1• tU ... ter rld.r&t aeotic:c or 
&h Spe.ct W.wP !'Uimel at iohe Qa.lifomla lt'tett!.t"~a'f» or TMJmol '&Y• (2) 
:t'lgur• A ehow• t.he projeotilo wta1l.t 1n tn. tunnel. Ill or4w ~or.,. 
«uo. tlw U.t; tare to a ~ the rttfA aupporttllg •~le 5.& 
W.tec! hom "• t'li?W by t.bill •~In• 1ol41nt •t>.own ln tbb f~. 
!hta ah!.elAlag •hlch projMte to W1th1n a £fill ~bha of an Wh ot 
the projeot·U• l8 li•ld to • 11 eir.o in orter to re<luc.e int.rfezeeme 
etteot•• 
n. .ro ..... ex~ed by the flaw 100 the moct.l oan be roaol'l'eel, 1D 
~1, into a dra~ foroe IJ'aral.lel to the now, a oroea .S.na fOl"'e 
non-..1 to tb• flow1 and ~t or t~ue r.ot1~ a.'bout t e point or &UP-
port. Tb4aae ar-. the .toroe• measured dur!.n.~ t:.eat. !l14t ~t ortat.• 
<ml;r: 1r. 'the oc!el 1• not •upporlod at ~b o1nt of appl'1oat1on of the 
,._vlt t of' 11 the ~'C".io t ~a. tt 1a cl..r th t t 0'1-
~· -.nA •mao ot 'tho t'!lOfl~tu.red. ~ w1ll oWl~ if' the int or sun-"' 
po1"t 1• .. ~~ lllo:ir;. 'tm 'bo~•t. 
the atw ut=el teata r, ... 
•1r or •l;er for velooU;te• bol 
n•1 »orohooa. Ol' altoVO that or •o 
!. t5?!aentat101:1 ot 'I'ett D _ 
rosulte wh1ob are ppl1Ci\bl Sn e1t:n.r 
that or aound. Fer 1ocitiea in h• 
the ;oesalta Will 110t •PPl,.. 
tho ~o chtu'4ter1a ioa a.re proatn.tod 1-n the form o.,. ounea 
ot f02"CO> ooet.r1c1.at• e.a tunbtitma r. tho &nt).~t Dt )'1l1t• In add" ion, t.be 
i•tAno• ot t~ oenter-ot-~a•uro froR ~ ~•• of tho prcjeet1lo o.-
•••~ e • traot1011 of 'the 1 ot the prejMt11e 1a plc;t'bed fti:: inn 
,... gl • fhe oente,.....f-prea•ure 1• d•tlned u the point at ..t 1 th4t 
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'fM •llaJM11'ble ile.lla •uae 'tlh.e oc'Mr-of-p"a~n~n 41ataaoe rn. 
*he pNjeotlle I'IOIIe iso be inereaa.a a .-11 ~. the ohim&• 1.8 
au~. tioa••, and a•~• algrd.tioanoe Oill;r when oana~ 111 t.,.. 
et tM aball~ 8blft or the oont.r ot o-avtty. M fable II 81~, 
~ 1iiMt ~han eo• ana lle4lura eo• tail• oaue the oenWr-ot-cr.ant7-
_.. ,....,... lf the .reb tor etablllty la r:waa\11' .. ln t•n. ot tbt 
~oe 'b•'••a 'th!l e&\er ot ~Ylty aDd oalUr-ef'•,...aaW"tt, tbe C.G .. 
ebln ~ ..-biilli4 rith the C.P. _. .. ..__, l'.....u4 npreaeu an 
s.a...-... Ia a'M.b!U.\y .._,.the tb't!Cl•flD 11&11. Wlt!d.:la :the pi"'lMbl• 
U.S.ta et &o01iii'M7 ot the \eat •• aed. talrlng Mtbode the 41tt'eJ'..,. 
"'··-.,.. •1•• tor the 8,..... eo• ..... 1. eo• ~~· 1• liOt •1s-dft.eaa • .Ao~t the ..a11w Wight et 111e Shor' 10 eaUMS the 
---..r-~nil~ to be further t ..... rd t• to,. 't;beat....,.. r~w ... ton, 
tM ,._.. to• 'VPe ,.. ...... a a1lchtl1 poea'Hr -.rpn fflr ailaltlU"Sy. 
rt..,. 11 •- papbla&llJ the poal"tl .. ot the MnteJ'IIIOf'•~'flt7 .a 
ta.• ~,.,......,.tor .aoh .r tMt \hree Mila. 81DH tor t.M 
ftael-fta \&111:he 4la\an• 'be11••• the c.P. and c.a. u 'ftl7' aall 
... a •ll&b' !MI"Mae Sa 'thll cUa\UM •7 haw a apPrHlabt. etteo1J 
-~--lU15ye 
:A ...-n.a. ot .,_ in£ ooettloleau ctwo on Figure U ebon a 
et' • IOOJC SMPa ... in On 1IMD ilhe oollapalble MUa an._ .. Sa pl.Me 
., taae na .... na .u. 2Jw•• hlp •nc ... m•t•-• ws.u N~M• ~ 
....... wloelt7 _. ~ t-Mf;' ot 1rhe ~3eft1111. 1'be ~ 'Rl• 
-' OeN u 1'w tall he 1 1 t~ Jlelli• 10 -... '!'lw a_.,. to• Wl, 
taU 110. 1, ct~• a Wlue or Gill~ o.u. tth1• ~ Jarc• 4lft"ee .... u 
.... la)" 11he .... v-u• ,......_ or thtt tiD "''-eh!aA riDe ..a Wl~ 
tall lloe le Ali IMII ibT o_,.rS&g ft~ I an4 T ~ projNMd area ot 
-. Hac to Wh1oh 'the n... or o. a tall are a1;tuha4 ott.n ..v. ..-
•Vuirt"'-• eel tnterteenoe t:o the rela1;ift now~ "the proje0'1l~h 
ftda la 'YN'it1e4 by Table IU \'lh10h &l...,_ the t~ iproj_....ed area of 





. aq ill 
~ OM .10 
.,... .,.,,1 1.00 ., .. 
Jllltiua 10 •. I* 1.?0 .SI .. 
.......... .,. ••• .71 
·'" 
'-CllU.Meft 1.61 .18 
·" 
taltle Ut alh .... Y&Jueal ot •u.&teel &n4 ............ , .... 
etn.l.-. !'» -~tn weN obWael 1»7 tlnt --~ tJWa 
-. ... ...a MMJ. ~~rat or thlt ~.,..-u .. wl~ •• n.t-ftll kU 
o. .. ~-.. ~ ot tM ail -. r;1w. tM 4ft.& ot ~--.. ...a 
,.._a l.oM. !biG, b:f atWS.g to tble trar; tw ~ aM. "- ",_ 
ens.~ u.c et 'be wl'ie\ta •~lapenle till aua, _,_ .-.-,._. 
~ traa ...,.te1•u aham sa t•'bl• IJJ ...... M'-1..._ 1M ... 
........ ot: Mil '"'& .,. bUM • a ... rn.e&.- .r o.Y -.,ls.& w 
,.._ ,...j..w a..... ot tbet&U.e. !be ,.....kalll• agnn111il __,, .. 
\be ..., ... aM ..ti*WA ••c ooemeleu, lri41oaWI 'hn "IWI 
dllple .nM4 .rr.a :IM4l poaid-WU•• '-r ~tm,, .... ~. 
-.. ettena •t ~ mol1t1•Uou. 
Ill • 117 it l8 •leu' ~ ~ oo11apelb1e U.11a p~e4 --.11 
__. llaeftelal ~ Ill th• 1 ,.tt. ot ._ .. 0 •~• M4 c.o. btrb d 
-.. _. tW. ilae 4Rt tore. _. ......... •W..lAll:J• D itt ala 
,. .. altly .._ '~Mn -- .. u.a~bl• 'llaU.a ... ...,.. ....,u ....... to 
W!W 1Dt 1la _. -. *1\e ti'Je&-ftu tail•• t'M _.,_.17 Jd.Ch 4.-..g 
le ... ae .. He.rll)' lahe...-.at in taw a..lp. •t 1Dbe MUapelb~ kU 
..... w ,........ 'lM proo.._.. to totJ.cM Sn l"'e4uo!.fts ,,_ Arag 
b .._.. .. b the ~ie .r ftble Ill fAt\4 lA iaJ .tiNt -''nilllM 
._ ... .,....,.. ana •4 f5bmi to ....__. "ba 4ra ... OMttlobd ot t;l • 
111a1 ,.oru• ~ ft1J'1rlc. <:oaa-.bl.e ~&"tJ• :1.n w. •tr•ttora 
IIMlt .. -.deb_,.. oaae of 'the e .. u to• tail. ~ S;ipM" .... lta 
...w -. _.. ,.,. 1m'•& • nul 1D1 Wl"\h ta now ua b:f Nnns 
\M ta.a\ aad alfttr part ot 'the aoaale ft"~• !8 ~U..l __.. 
pU.U. 1a illhlr.\ ID. t:he .-ll&peU.le-,. 'tall ~ad._ !bit eltal• 
• .._ ~ b1 ....,.lAC a •111»1• naea tau. 
lt aon ala'blllaSat; b •eq1&1re4 ~ 1:t. rs..d-tt.a Ull ~,... 
CON Fl DENTIAL 
-·-
CONFIDENTIAL 
then it wlU be Moe•••l7 to •u aaae tund•ental ohange l.a t:blt 
taU •••lgn• It ~dlbe pou1b» $o aoblevo thla with a rtnc 
tall. • other proj•.U1M with et,...lmea hM4a, e1alw ib~ 
and rblt'; ta..11a wl'tih rel&t1wl.r le.rte f'ill • rr..oe. 1 t.aw lwn ~rat1wly larlLe 'ftlun ot ~ -~ ,dr~ eoe.tfiotcmta aa low 
aa OelGe 
It lhou14 " r~berocl tb!l.t the teat reault• ~ d1.auq1cn 
pNaentecJ for thHo ooll&}'VI!.blo, All• ly t.o .,_.tr1cti t"O-
jeotU... u wu ephul~oo 1w or tb1tl ~. ar~ 
lr~ l ooutruotlon or ·r..e rocbtt oan bo o:xpe~ to cau" a •ory 
o lloete4 t101!1 1n flight cane! ertelllly t btroduoo extra 
41•pen1cm or •oatkr wlwn tbc rooJr.n ia ltlreC. ror thle roue 
it la reo"'f'MD8e4 tM.t oona14ora'bl• t~ e 1wn to .nwa 
•t obtai'llln,& ·~t"7'. 
(1) or e. OO!IlPlete 4eaorlpt1cm of teat• t thla proj"t1lo with 1 • 
or1~1 tl:Jtect-fh t•il aee the :l"oport • nndwa on ter 'l*UDNtl 
••t• of' ... 11 va• ook.t joct1le." by • 1. tu:pp, .-wr-n 
11, BOYO er 19, 19lle 
(I) or eom,plete 4oaor1p~10D ... the '*llowtn£ report cc rilo 1ft 
'the orrloe or Gctot1on 6 .. 1, :nRC, •The :1e;.h ~~ t.er t'W't~Wl at tho 
C ll.fortd.a tnatl,vto o ! .. hnol C'1•" by f!. t. Knapp• '~• A• VallOill 
a J. • 1l'y. J\an• n. 1 2. 
• A :rlDt; tail SAM • with._ o7Unc!or or tb1n ..tal ad n41&l 
tln• Whlob tuw ~. to t.M after b04y or boola &M hOld th o,ylt.naer eo 
1 e:xia ooe1M14•• 1d.th t'hat or tho projntU.e. 
CO FIDENTIAL _,_ 
m~m J:t' I:;!+' i±t.ti l+t 1++'-' t;fil t+• (__;_ j ,_<! I-l-l ' t-'w i~F 'ill$ r.;n;r$ 
1=1+\~-):: fW!±1v :H a 1:1:1-t:l::U , ., ' H'l ~ ~'t lE ttl Uil:;j~ H-·~· ! '-' t..).t4 .-1--d 
!ifKt! I=H HJ1 tl t±i r):l--JA H ,~ J1 ~1 ~ ~ :j:: ~ •-~-"~ 1 ~1'11$1 
tftilmt ~~ H-! l!:i fil l~ ttl I± 'lltlm fT ;:tiktl~ lr) t.;:-L, It _ 1-':i ~~~;+~ , ~;.~m 
~ fti' -~[ig • • 1--C ISh ~rm f·;1 lr4 li rf,_--\ 1 ~I 1! ~,1£ ff [~ 18tr£ jr~ij 
j:l m' l:ri H::t! tJ t:•r!=rt f:~n ltillltfrMw'J rffWdil ~cjT~I-l:! 1.::nu 
lb h.r __ flj~ kt.: tl:! :ttl n: '-if! PF ~ 
- ;:; r.:-
!+! It-'- ~tl ~> !:t;lf . l-1--ii [$ ffitR ~--,; ,-R 
1-t+ w. :J:HW IJ:c.;; lt ·i'J: IJ ' . ~~ 
I+H f+l- 1 ~ 1';-l 
;--;:: ElHill;p.,_; .... ~ ,_.__, 
i-++ ~ t:l=l{ ill It:! H-1 I ~ ffi l f 1 ::1£~ 
l;.t t:t ~ l 
r----i H--:--t 
* 
il:t j itt, 1".1:± r.;±[ 
l:j_ ~ 151:f tr._t: fl . ": :h-+1 1-::t± 
R+ ~nl:t l r':B ~~ "r~:Q:~ ;,.,_-H+i-t '++' IT+ H-'--'- 1-'-t 
,_.__.___. ~L E ;a '.rlh.fi ~~ I tt 1----'--' 
~!.,.;+; t~ffi I '~ ~tt-i !fir 3 ·FW li:L; I"":P .=I 
i'!:jE ti-::t t•o +:!ttl jt !ti FH Efjl:!t8 I :J±!tl 
l=l=f ,jt:t ;±; H-t 1-"--l 1--T ' ~ l:l± 
''-rr-:HE I:.t ~$tt ;±i 




1--H fi-H:hll fWW0E11 tB=ifl±! 
H-t ~ a< 14ff I++ l:i ·:n rg f~ l$im \;:h':i t::! 
!ill m lf$lht. Ht !:iii 'l--1 I+-! l '""' 
~ Ei:-- RiB gt, W 1¥.¥ >tt t--H ::.•i 17;" r-l J[;k f--ji;: j'j__;-t 
fm H~li;+; ltl il l ::t±: i=ln 
11-t I+ i=;::r:j u ~ tt:J~ Itt;, r-tl-1 R u rt; ~ 
~t~ c--+++ Lf. l~~ 
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j:j: :::Ill¥ b--
-'--"t:;.;. '1± t.tt: 
:ii-i ~ h-i H-'--- 1-'-t-
•.I± rl1H iw Itt 
H: i t!: lTI tB 
1•1 
l •h-
·" ++--:-! ~l-l 'ttl ~ 
11-t+ 
t! !±:1 00 
-:--rr· 
ott 11-!1 
H-1 f+Lh t'-0: t-t-4-t 1-i . ,., __ ri r: : 
1--4--- '-+' fj:j gn.~· riT-i 
~ lr±tt h' j: 
l d 
11- h ;-r 
lilt I ~ :1-p:j ltltl l:r; 
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